The central complex of the insect brain is a remarkably miniaturized but highly complex multimodal information-processing network. Recent work on central complex development in Drosophila and grasshopper reveals that the cells comprising its complex circuitry are generated by a surprisingly small number of primary progenitors. Of these, four identified neural stem cells generate a large number of neurons through a novel mode of neurogenesis that involves self-renewing intermediate progenitor cells. Interestingly, a comparable mode of amplification of proliferation also operates in the developing mammalian cortex; this could be a general strategy for increasing brain size and complexity. Although this type of proliferation generates a large number of progeny, it is also prone to dysregulation, resulting in brain tumors. Thus, furthering our knowledge of the development of the central complex is likely to be valuable not only for understanding brain complexity but could also have important implications for identifying developmental pathways that go awry during tumor formation.
Introduction
The insect brain is a highly complex structure composed of hundreds of thousands of neurons that are interconnected in numerous exquisitely organized neuropil assemblies such as the optic lobes, mushroom bodies, antennal lobes and central complex [1] (Glossary). The central complex, located in the midline of the protocerebrum (forebrain), comprises thousands of neurons representing some 50 neural types arranged in a modular neuropil neuroarchitecture whose basic elements are remarkably conserved across insect species [1] [2] [3] [4] [5] [6] [7] [8] [9] . In insects, such as the grasshopper Schistocerca and the fruitfly Drosophila, the central complex comprises five major modules: the protocerebral bridge (PB), central body (CB), ellipsoid body (EB), noduli (N) and lateral accessory lobes (LAL) (Box 1, Figure Ia -c). The central complex is involved in multimodal information processing and visual memory storage as well as in coordinating motor behaviors such as walking, flying and stridulation [10] [11] [12] [13] [14] [15] [16] [17] [18] . Accordingly, mutant analyses in Drosophila reveal that malformed or missing modules have profound effects on coordinated locomotory behavior [11, 12, 19] .
The intricate neural circuitry of the central complex is generated during development. Insight into the cellular and molecular mechanisms that operate during central complex development has come from both the grasshopper, an advantageous cellular model system, and the fruitfly, an excellent genetic model system. In both of these insect model systems the large numbers of neural elements that make up the central complex are generated by a small set of identified stem-cell-like primary progenitors [20] [21] [22] [23] [24] . Some of these primary progenitors have been shown to generate astonishingly large lineages of neural progeny through a novel form of neurogenesis involving amplification of proliferation through self-renewing intermediate progenitors [25] [26] [27] [28] [29] . This review focuses on the remarkable cellular and molecular mechanisms involved in generating the large numbers of cells required to initiate and complete central complex development during a restricted time window. The parallels revealed in insect brain development as compared to mammalian brain
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Glossary
Asymmetric cell division: a mitotic division that produces two daughters with different cell fates such that they differ in cell size, segregated molecular constituents, or differentiation potential. Cell-fate determinant: molecules such as Prospero, Numb and Brat which promote differentiation and the acquisition of cell identity and inhibit selfrenewal during development. In neural development, cell-fate determinants usually segregate from the progenitor to the differentiating cells. Central complex: a midline neuropil structure of the insect brain involved in multimodal sensorimotor integration. It is generally considered to be comprised of five major modules: the protocerebral bridge, the central body, the ellipsoid body, the noduli and the lateral accessory lobes. Intermediate neural progenitor (INP): a self-renewing secondary neural progenitor with limited proliferative potential that derives from NSCs, has features characteristic of transit amplifying cells, and can give rise to neuronal and/or glial progeny. Mosaic analysis with a repressible cell marker (MARCM): a somatic genetic labeling technique for lineage analysis in wild-type and mutant cell clones in Drosophila. Mushroom body (MB): a neuropil structure located in each protocerebral hemisphere of the insect brain and involved in learning and memory. Each MB is comprised of a calyx, peduncle, alpha and beta lobes. So-called Kenyon cells surrounding the calyx represent the intrinsic neurons of the mushroom body. Neural lineage: in insects, the collective progeny of an individual NSC including INPs, ganglion mother cells (GMCs), neurons and glial cells. Neural stem cell (NSC): a self-renewing primary progenitor cell that initiates the neural lineages ultimately leading to the formation of differentiated neuronal or glial cells. NSCs in insects are also referred to as neuroblasts. Neuropil: a collective term for regions in the CNS comprising axons, dendrites, synaptic connections and glial cell processes. In insects, neuropil regions are generally surrounded by a cortex of neuronal and glial cell bodies. Protocerebrum: the main, anterior-most part of the arthropod brain, which together with the deutocerebrum and tritocerebrum comprises the supraesophageal ganglion. The protocerebrum contains the central complex and mushroom bodies and is associated with the optic lobes. 
